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(54) UGHT EMITTING ELEMENT DRIVING DEVICE AND PORTABLE UNIT USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting 
element driving device which can always output a 
minimum voltage satisfying driving qualifications and 
whose light emission efficiency is high and power 
dissipation is low, and to provide a portable unit using it. 
SOLUTION: In an LED driving device 10, LEDs 20-1 to 
20-n of different driving voltages required for light 
emission are connected parallel and it drives one or a 
plurality of LEDs. It has driving circuits 13-1 to 13-n 
which performs current drive for a corresponding LED 
with luminance based on a set point and power supply 
circuits 14, 15 which distinguish a driving voltage value 
required for highest light emission of one or a plurality of 
LEDs which are subjected to light emission driving based 
on driving condition (for example, a terminal voltage of a 
current source) of each driving circuit, and supply the 
driving voltage of at least the distinguished value to a 
plurality of LEDs parallel. 
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JtlSS&151{i, ^^t?l^SPWM (Pulse Width Modulation) tC 

m^if^tiii.^. ***:fi*){cf4, y — T >-zf 1 4 <D tiit}im- s 1 4 t 1 5 2 <r>?^mm 
^ t nitm^n\^^. ittSE^sjcjc&cfcft^s 1 5 isrT'y K^-r^^i 5 3{cm;^i-5 = 

[ 0 0 4 6 1 

^y K^-fx^i 5 3(4, ttmm I 5 icDffi;^)m-§-s 1 5 1 {c jt^ c x m 1 mmst^ 1^ ic ^ t-i 
y is iixj^m 2 mwsi^^A^ hmmm^ s D 1 , sD2trPMos h 9 ^ 1 54<7)>!;* — 

h^JiU^NMOS b^vi?;^^' 1 5 5©y — h{c:ai;^bT, ^^TV 

MttffiVcc<^ffi^- LT) 5 vMilSfi L -c T V o P> SibmiEE 50 
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VDRVSr#LED2 0 - 1~2 O-n^T/ — K{cafe?ije*)(C#fc^-r-5<, 

•t^£t>h, ±i^Ufc<t9{-. #JEmj!il5{i. S:±(D)ll:^l6]«EVfSrj$oLED(D;!;y 

-K*s^«g$nfcsis^^mffi (.mmmW}^m<Dmmmt:m^-t ^ NMo s h v ^^i^:^^ i 3 
i©KU'f'>'«ffi) ^ ^ — T ^ 1 4 I- fcmmmfi.v T e f t X 0 . mm 

WiEVc c (^ffi^^libTlgiiimjEVDRVi: X iH tl -t ?> o 
[ 0 0 4 7 ] 

«iKttjEag3 0fi, ia3{w^-t-J:5{-. ti t X. V ^ if M. :t > nm 3 0 1 t . m 
ma 0 loiEfiiarLEDigtb^ai o©^^tv i trora{cg§igg$ixjt>r:/yj5'^'3 0 2 

<fr L -C „ 

[ 0 0 4 8 1 10 

[ 0 0 4 9 1 

fctxtf. ±{4^S:^i^tii)it^-KtCJ^;DT,lgtbi-'<#LED2 0-l~2 O-ntC^-T 

->yT/U/^7W/l'igia(i]S&l It? {4. #t^$ixy5:LED2 0-l~2 0- n^Kib-f-'<#^ 

(W-S.) ^ /I- V T /x^v" — ^ y< 7 u Ji-'f — {z^^ ^ ^ ^ ^LT 

BSl 2-l~l 2-nlC#t|&$ix5o 

tiis. f^^/vf-^ I D 1~ I Dn(Cf4>!tJ^:-f-5LEDSrl^«lL/j:V^1f#t>^.*tu5= 20 
[ 0 0 5 0 1 

ll»ftK:^Il]|^12-l~12-nT'f4. -^yT/U^^^l/^v-^m®^! l(Cj;i9#tl&$tufc 

Ai{c^lfe$ixT. *|-f£:-t-5«gftS[»liIg§i 3-l~l 3-n{c:W^$tt5o 
[ 0 0 5 1 ] 

HgftmttllHlggl 3-l~l 3-nT'f4, «»fc^^lE]8§l 2-l~l 2-n(Cj;i9^^^^n 
:feT-^n^{t-i-T-fc5«gS^^«-§- I A 1 ~ I AnCO^^Mtc:jEDfc^t})«Sf£^t.oTL 
ED20-l~20-n/6Sjpi(,$ttSo LED20-l~20-n;65^^« 

^fc. «»f£|gS!jIiI^l 3-l~l S-nt'tt. i^^TL l~TLni:«»ftaStcD^^,*k<73 30 
mj±. •t-^^*:5*>#iEm^Kl 50tU;^i^i(jmiIVDRV*^e,LED(7?)l|I;^lp]mjEVf 1~V 

fnSri^aSLybaiEE (VDRV-Vfl) ~ (VDRV-Vfn) 35S«|tli«JEDVl~D 
Vn t LT:t7— T:^:?'! 4{C|iJ;^$jx5, 

[ 0 0 5 2 ] 

^7— TVT"! 4(Cio^^T^4. nf@(Da»S^t(j[HlKl 3-l~l 3-n75^?Dm;^$ixfc^ 
a mm (NMOS hvi^v';^^' l 3 I^K^^C ^^mil) DVl~DVni: Sip«JEE V r e 

ft^s 1 4*5^iEE«agi 5icm:^$tv5„ 
[ 0 0 5 3 1 

5{±, iSg^TV I il:^U-C#t^$n5fl:JS«JdEM3 0lCj:5«M«iiVc c 40 
^ ^^-TVT'i 40ttJ;'3{t^s 1 4Jcf£:c:^cffii:^j:5J;9(cDC-DC^«ij55=fT*?n-5 
c ■?rL-r. ^T-TVO*»bn{H<?DLED2 0-l~2 0- n(c:!Klfl^IEVDRVdS3fe5?iJ{c: 
« ^ S o 

^Wm\z\t.. m-WL^UX SOJtiSE^i 5 ^^-TVT*! 4eDm;^fe^S 1 4 

SSI 5 20^S{t#i:;SSitt{!^tt. JttJfi^mictSCfcfS-^S l 5 idSz^'y K^W^^l 5 
3 (c ttj ^ H ^ , 

7°y K7-r^^i 5 3T-f±. itisssi 5 iwai;^«-§-s 1 5 itcfScxni^wisgT-j^Sfc 
^4/^J<tt;f^2Ki(Is!^s^=•*»p>Ki!)ft■^sD 1. sd2*spmos h^v-e^^^' 1 5 4coy 
— biaJ:UfNMOSh7:^>';^^'i5 5<Dy— H{c:ffi;^$ix5o SS^TVi 
*»6#tl&5?tb5«agttEVc c roffijS^s ^ro** (^/u— UT) fcSVMiiaS $ 50 
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tlX {^^T V O hmWlMS-V U RV L E D 2 0-l~2 O-nODTy — K(cafe?iJ6<) 

tz^i-ms. (MumWim^ <Dmwt Mi: m li^'t MO s v ^ ^ i 3 1 (d 'f u-^ ^-m 

JEE) ;65:n^— T>7'14(;i^^Lfc£Jp«jEVre f t f£ ^ X 7 i^i . MmmSV c c 
[ 0 0 5 4 ] 

f£id. rr-C'fi. LED20-l~20-n{C(i. l*fc(i^S^O#fe (R) LED. B 

(G) LED. W (B) LED. Ml>*}cafeLEDj55^n^*4x-^*ttTV^5tCOi:-r'5 10 

o 

#feLED<D)li;fy[p]mi±Vf r{il. 9V. ^fe4oJ;l>*WfeLED(D)ll::^(p]ttEVf g. 
Vfbf4B&3. IV. efeLED(Dilli;^|6]«jEEVfwJ±3. 5V{C^:e$t^TV^5o ■ • 

.2V~4.2VW|6iS-C^ffl-t-5'b(0^:-f5. 

LED(©m«tKlblHlgSl3-l~13-n{Ci£JxS/^ft<g;l(jf^mjEa^-'0. SVt 

■r 

J^J^T(^giPJ{c*5V^T. r;^/v — J tfi. #EE«M1 5rottJ;tlS§rfl}^-r-5PMOS 
h7>i^;^^154Sr::^-V. NMOShv>'v^i^^'155S:;^7ii-5 (DC-DC^V 20 

[ 0 0 5 5 ] 

)l|i:^(^«JEVfw;i>S3. 5VWefeLEDSr,*CitT$i3:?)fcfe{C{i. igifamffiVDRVirL 
Ti£:^^?fc«JEt4 4V(=3.5V+0.5V)-CfeSo 

:i(Dm'B- <D ^i^mu 1 5 (DWjf^ii . mmmmv c c *^ ^ 4. ov<Vcc<4. 2vcd® 

ffl (' -5 i: # f4 . r /i^ — J i: ;5 „ 

— :fj . MWsms.v c c - 3. 2V<Vcc<4. ovwt5H(cfe§i#(i. fc^x.(i4 
V r#jEj i-s»if^i:i--5, 

[ 0 0 5 6 ] 

)llM;^[p]fl;JEVfg,Vfb;ii5 3. lvcD^feLED.WfeLED^,*i:;l:T$1i:-5fc*(c:tt. 30 

mmms-v D Rv t 1.x -z^m^imB^i-t 3 . ev (=3. iv+o. sv) -efo^o- 

r(75^-g'<^#JESail5©li)f^f4. «aimilVcc35^. 3. 6V<Vcc<4. 2V<D® 
H (c fc 5 t # (4 . r ;^ /V — J i 5 . 

— ttJSimjEEVcc^^^ 3. 2V<Vcc<3. 6VOjgH{Cfo5i:#f±, fctxJiS 
. 6Vtcr#iEji-5»f^i:i-5o 

I 0 0 5 7 1 

|llI:^[S]ttffiVfr}6Sl. gVCD^feLEDSr^^T^-^-SfcifctCfi. fgibmjEEVDRVirb 

Ti£^^S/i«flt^4 2. 4V (=1. 9V+0. 5V) T'^j-So 

r<D^-g-<?5#JEfl;i!ll 5(OKjf^f4. mUMS-V c c 3. 2V<Vc c <4'. 2 V (Dm 

mici) ^ tm^ \.x ts ^ . 1 (ommmmxti. v^&mm^^^f£^^:L kn^h. i^mm 40 

T* r ^ yu — J S o 

[ 0 0 5 8 ] 

^tii>^mm,M 1 5 (Dmtiii. mmms. (mmmm) v c c ^-fDm-tizii^r^/u-i iz 
ti^tztb. mmms. v c c x-w-m led ^mws-r ?> w t {c 5 „ 

[ 0 0 5 9 ] 

tz t A.f£mMmS.V c c ■ 0 V X ^ m:fJ \^mS.V f h ifi 3 . lV<?3#feLEDa?;i^Sr 
^itr$-ti-5»-g-. iK^^^iKibmilVDRVHS. 6V (=3. lV+0. 5V) "CfoSr 

ti^h. (4. ov-3. 6v) X (mmmm) 50 



(12) 



JP 2004-6533 A 2004. 1.8 



[ 0 0 6 0 ] 

iei!j*f*roLED 2 0 - 1 ~2 0-n(O*y - K{Cg?M$tt, «jSS^^ft-^I A 1~ I A 

n(7D^^'(i:(C/t::i:^fcigl()mgS^t>oTLED20-l~20-n^ffili)LT^?t$-fr. r 

ffi:^i--2.«;«£ieii3iEissi 3-i~i n m(ommmwim^ i 3-i~i 3 - n t)^ 

h m:h ^ titciktanmu V 1 -^D V n t mmmmv T e f t ^ itm \^ . :&t>/h$v>^^ffl« 

/±iS*«ffiVr e f t (D m: iZ i:. tz. m ^ S 1 4^tB:^-r5Ji7— Ti^T"! 4i:. Sffi^T 

V I ^ n ^mu mm ass o(ci5«M«j±Vc c ^> ^y — t^7°i 4»i±s 

ED20 - 1~2 0-nfCi^l()«£EVDRVSrM^JtC«i^-r.5#BESagl 5 i:S:^ltfc<D 
T'. #ffim21i5{l. ft;*colili;^|p]«ffivf^«foLED©:^7y — K/iJ^igc§tL:fcSS^« 

l£;4S3i^-T>'^l 4(rS^LfcS^«iEVr e f t f£ ^ X 0 ^ «ai«HVc c <^<itSr 

mm\^xmW}mi±v D Rv t Lxmti-r^^tt^xt^. 

^(Df^W:. mmEE(D-^ x:t ± :^i!)t7f:mx . IB ft W ti IS )t * iF <lr ti ^ . ^S^<o|g 
(ca^SLTt, *fc. )i|M;^[6]«iE;iSMf^5^SmcoLEDSr(^W(c)igiiiLTt>, ^tc^ft^ 

5 o 

[ 0 0 6 1 ] 

^mm.xf± 7 o%m.m(Dm^mm^mm-t^:it7i^x^^. 

[ 0 0 6 2 ] 

m 2 mmmm 

04 (4. ;*:»0^(C'»SLED (^5^^^) IEftlHlSSK)m2C9|lllfiJi^«gOSa5«fifeSr^i-|Hl 
SS S T- S „ 
[ 0 0 6 3 ] 

lll4tCdoV^T{4. m M (D m ^ (7) tcib \C ^ LED20-lcO^*l§]*b, rtttC^ 

j^;L-c«»fcs^[Hi^i2-i, m^mmm^ 1 3 - 1 A (D myf^ i^x ^ ^ m 4 izm 

tt: Lf£\f^m(r)mU^^^^ 1 2-2~l 2-n. MUm^^^ 1 3-2A~l S-nAt, 
[ 0 0 6 4 ] 

[ 0 0 6 5 ] 

LED|gtbS«10AT-«. B.{^^\Z\-i. -< > — ^ 1 Q . 2Xt)Tl^¥^— M 

2roai7 — 7'>7°18, ^-Tyf^-iHif&ig. ai;'3mffi5>fJffiig^*T-Rii. R12^^ 

ft T V"" 5 o 

#«iJlffiibIi]Sgl3-lA (— 13-nA) {C, V — >^:dS^J«m^a:GND{cSi^ 
[ 0 0 6 6 ] 

v-yrypy-^^i^/i'lgmiHii^i lAicfi, i^ibmes (»*) ■fittcM-rsT'v'iS'yi-T'- 
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[ 0 0 6 7 1 

J; *} ^ ti ^ :^^<Dmmm^ s Y i<i c <D T s y c ^zm^m^ ti. mtit^r 

WllHlSSl 3 - lA (~1 3-nA) iw^ltP>tLfcNMOS h^^-v?:^;? 1 3 BCD'/— hiC 
Sic $ T ^ „ 
[ 0 0 6 8 ] 

JS^^^Rl 1*5J;T>*R1 2 7)5^ 5«PMOS h^Vv?;^^?! 54<oy — ^i: 

o^M-^^i^H 2 ro^^i 7 -T 1 8 wSteA;^ (-) icMigg $ ^^T 5 o lO 

||2<7?ai7-T>7°18(O^SteA;'3 ( + ) {-«mffaSVSref{C<t5S!p«JI;6S^^ 
[ 0 0 6 9 ] 

iE«Mi5roitiifcsii5ios«gA;'3 (-) (cg^igg^tt. mm Kttm^ h t^'m \ (d ^ - 

tb T 5 o 
[ 0 0 7 0 ] 

:3^-l'y^|Hl8Sl 9(i, v'!;TyV'^-«7^/i'^l^l(Hl8Sl lA{cj;Sft-§-S 1 i^n — w^yw ( 
il^^ro-i^iTft^) -CSftSt. @«ttl;^S|g^ai:^#A:^SfS^bSrSi^L. ^iro^^^- 20 
T^7°14CDm;'3{t-§-S14^1tt55§ll5 1coSfeA;'3 (-) tcA;^;$i±--5„ 

/I'tCiSit^tbSo bfoS^oTs =&«j5ftiHi)!j[Elg&13-lA (~13-nA) ic^tt f>ttfc 
NMOS h7>'i?;^iJ' 1 3 5fi:^7i^i^{C{*i#f$n-5o 

[ 0 0 7 1 ] 

x^y^lHlSSl 9I±. v^yT/U^<^ix/v^|^[51gSi lAicJ;5)fs-§-S 1 1 ^^n^ — w-</w 30 
T>7'l8<Dai:/3«-§-S18SrH:t!5^15 1(;OSteA;'3 (-) {cA;^$-^5„ 

L-y5:;J5o-C. ^fl;gfE|gRllHlgSl3-lA (~13-nA) tC^ttf^tt/cNMOShyVv' 
x^i5'l3 5(±. T^-K-J^— hl70ttJ;^:iS>'N^u-</KDi:#;j-:.^:|^^i:/j;5„ rroir^tt 
. «^SiJfflIT>-ri 3 4(Dffi;^3(iSlfe«fi(cSg?$ix5,;it*>^. miftaitLTCONMO 
Sh7:/v?^:J'13 1fi:^74*ilifC^i$$tt. *|-J^;-r-5LED20-l (~20-n) 

— «-mSSKlillHlSSl 3-lA (~1 3-nA) {C^ttibtlfcNMOS h7>'i?;^^l 40 
35 tt. T:^Ky— hl7(?5ffi;'3*Sa — u^yK^i:t;j-7i:/^5o r<75i:#fi. ^mW^ 
T \ 34(^t^;^>^cJ;^9m^^^!itL-C©NMOS h^Vv=>5.^1 3 l^Sffift^tuT. *f 
jS-rSLED2 0-l (~2 0- n) fi^3t*^^{c:{S:i^$n-5, 
■tfi.fi'h. LED2 0-1 (~2 0- n) f4^J«itlf^S:tT5<. 
[ 0 0 7 2 ] 

[ 0 0 7 3 ] 50 
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7'l8<Sr^LT'J*iiS^*W■^•T^^5[H]^^SS^<^:L. tH tl mmmm V D R V ^ ^ LEDcot(){'^ 
[ 0 0 7 4 1 

X ^ ^ -r 5 r i: ;5S $ n -5 o 10 
^*Mt. m;t)iEIi]m/EEVDRV§r, L E D (7) id ffi J; e> -f 1^ SflJ T' L ;t mi£ (;i @ ^ 

-r ^ z t 10 ^ h E u Amf^<o^s.mm 1 s (Dtiiti<Dm^^n±\^x\,^?>o 

[ 0 0 7 5 ] 
[ 0 0 7 6 1 

am SrH 2 7 — T ^'T' 1 8 S:^ L T'JSiS* ft , ttl ;^ «£E V D R V Sr > LED© 20 

X #jEmaR 1 5 m;^ «flE 2 7 — T >- 1 8 S:^ b T 'Jftjl S: ;6Mt , tH:^iEtb«ffi 

VDRV^. LEDroiljf^4^flg{Cj;e,-rrtgiSl?^^Lfc®£E{C@^i-5J; 

*i W T' S o 
[ 0 0 7 7 1 

H 3 H: 



Histt, 5 L E D (^)tm^) )^ tii HI ^ 3 o H Jfe li © S ^Sr ^ -rm 

"C fe 5 o 30 
[ 0 0 7 8 1 

t Lx ^s^mmizR ^x . ^mmmizm x.xf^Bmmh^tf^f^smm (bdps) lo 

1 ?r Si «t fc r t {c S o 
[ 0 0 7 9 1 

l2l60«?iJ-T?fL 9^B (n=9) (7)LED20-l'-'LED20-9S:ifeyiJtC^(tfc»-g^-C 

9ffl(^LED(7>5^>LED20-l, 20-4<D2^;55 5SfeLED. LED20-2, 2 40 
0-5<D2<@;65^feLED, LED20-3, 20~6(D2{@^5^feLED. LED20 
-7~2 0-9C03i@2)5afeLEDT*S>5o 

ifc. #LED20-l—LED20-9{C*fiJ;LTagg^^lHlKl 2-1--1 2-9. 

is xxfmmmW}^^ 1 3 - 1 ^ 1 3 - 9 ^^mif h iti ^ m e las x {-x . mm(Dm^it 

cofcfe. m»StKSlHll»l2-ijoit5m»!tlBi(i(HlKl3-i<7);?ASria:5^LTV^So 
[ 0 0 8 0 1 

#^jEiH]Ki 0 itt, ig6t;i^t-i5i-. f^!^mmmW)\B\^ 1 o i i. magxyu-Hs&ig 

i(jlHl!Sl 0 1 2. #EEmag]Kl!jlElKl 0 1 3. ^JBEmSg (DPS) 1 0 1 4. «iSg;^yu- 
IhJK(PTR) 1015.SoJ:t5#JBEmag(BST) 1016S:WbTl.>5o 
[ 0 0 8 1 1 50 



JP 2004-6533 A 2004. 1. 8 



I/-* 5 L E D <^M::k<Dm:^f^W.S. Vffd. LED^Dtt»S|g^iJ[HISSl3-l~13-9{Cli^:^S 
/ji:&{£l!)f^«ffi a (.titx-iio. 5V) Sr SOlS b fc fit *5 « i!^ m JE 2^ 3 0 J; 5 « « H V 
c c '^M«t'9/h^V>i:t^JcK^JE«iSl 0 1 4^^f(j-t-So 
[ 0 0 8 2 ] 

mm^ ^^ — m^mmm^ 1 o i 2fi, ^7 — ri^:/! 4cDm;^m-§-s 1 4SrSttT, iEift 

^ttTV''SLED(?5*:*CO|ll*-[R]«HVffC, LED(^mSfE^WlliIj^l 3-l~l 3-9 
{C!ii.g7ift|£it)|'^liffia?r*Pmbfcm;4smMmffii!®3 0{cJ:5mag«JEEVc c i:^LV>i: 

tfcmai;^/!^ — (H]^i 0 1 5^ig»)-r-5o 

[ 0 0 8 3 1 10 

^mmummm^ 1 o i 3»i. ^7 — t>':7'i 4otii:^{s#s 1 4^sitT. m^^tix 

V^6LEDCD*:^C<OIlli;fe■[6]^iEV f(C, LEDCOmsSIEtblHlgSl 3-l~l 3 - 9 iCiS^W 

% {z.^smm 1 0 1 esr^Dj-rso 

[ 0 0 8 4 ] 

^zmm 1 0 1 4 (4. i^E«aiiEi(iiHii^i 0 1 1 ^ *> mm ^ ti ^ t mmmmm 3 0 izx 

5«M«ffiVc c Srg(fS«ffifcftl^ffi$-l3r, l^ffibfcmi£SrKt(l«ffiVDRVi:LTSiS^^ 
TVO*>ibm;'3-t-5. 
[ 0 0 8 5 ] 

maR^/v-ms&i 0 1 stt. mas:^/^ — sgsieibiHiBsi 0 1 2{c± 20 
m ;^ -r -5 o 

[ 0 0 8 6 ] 

0 1 6H, #jdE«jK^»iiaissi 0 1 3 ic X <o mWi ^ t mmnmm 3 0 \z x 

TVO;6>P,tli;;'3i-S„ 
[ 0 0 8 7 ] 

[ 0 0 8 8 ] 30 

#feLEDO|IIi:^[S]«JBEVf r(4 1. 9V, S»fe*5it;?WfeLEDCO|li^(6j«JlVf g. 
Vfbf4B&3. IV, efeLED(75|i|S;fyfp]m/EVfw(4 3. 5V{C^^^ttTV^^» 
S^c, «2S«JEai3 0;dsy^r>A^';^->m?feT-fc6ri:Srffl.^LT, «aE«JEVccfi3 
. 2V~4. 2VW«5HT'ffiffli-5'b<Oi:i-So 

^f>{C. LEDW«jatKWl(iIKl3-l~13-nfCj£ixS/^*<g;i!lf^mffaSrO. 5Vi: 

•r S c 

[ 0 0 8 9 ] 

)li*-|p]«JEVfw;iS3. 5V<?DefeLEDSr^*r^-tir-5:t*{c:tt, KibWJEVDRVirb 40 
X '^-m f£mi£l-t 4 V (=3. 5V+0. 5V) "CfeSo 

:i(r)m^<DM-f^i£mm 1 o 1 (DWii^it. mum&v c c ^ 4. ov<Vcc<4. 2v 
'?^jEmasioi4*s^i()$n5o mtca;!?, «agmjEVccJ4^4vfc5vM4 4v*T- 

ag^/u — iHiK^iij(Ei8Si o 2tc<ti5. rnsi;^/!' — iHissi 0 1 5 A^mm ^ ^ o rtttcif? 

, 4V<?5fl:Mfl:ffiVcc*^^>'l'— ^HT, ^i!l«ffVDRVtLT4g^TVO*»^>ttl:^$ 

— tt2g«lEVcc*^v 3. 2V<Vcc<4. 0V©JSlH»Cfc5i:#tt, 4V|C±»f 50 



(16) 
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> igi(j®ffVDRVtLTS8^=-TVOd>bm;^$ix5o 
[ 0 0 9 0 ] 

IKt!lttffiVDRVi:LTiK^S?JcmiEf±3. 6V (=3. lV+0. 5V) T'fc5, 
r<D»-g'<D#|^H«aSl0 1<O«)f^{i, m^^BHVcc^i^. 3. 6V<Vcc<4. 2V 

^?l^jBE«Ml0 14^S|gI(l$tt5o «aS«JlVcc^5 3. 6V^55^^^i3. 

ev^-ccDi^-ftLd^fDfflfc^ffi^tbT. iet!i«iEVDRVi:L,T:i«^TVo*»e3ttS;^^ix lO 
5o 

J!M;^/w-|l]iEgigll]lHlsSl 0 2{cj:i9, «j!i^/w-[HlgSl 0 1 5 ^tvtcj;^ 
. 3. 6V«fl;aS«JBEVcc=^^^>'^— ^^^X.^ibmJEVDRVi:bTiffi^TVO;6^P5^Jb 

;^ ^ tt 5 , 

— «J!S«/IVcc*^^ 3. 2V<Vcc<3. 6V(0|Effl{Cfc2)i:#tt, 3. 6V{C 

±«-f5 r#j£j A^*:6<](cfi. #ffi«?!^ieK)[H]i{gioi3{cJ;^#jI«aiio 

l6:iS|gi()$ix;5o -ix(cJ;t5,m2ifl;ffVcc*^3. 6Vfc5^^^i^^^ii^±©■(iI*T♦# 
H^n-C. ^«ltlEEVDRVi:LT^-?^TVO;!)>?3m;^$ttSo 

[ 0 0 9 1 ] 20 
IIS::^lR]miEVf r 1 . 9V(D5^feLED^^,ft-$-ti:5fc*fCtt, IB«)fl:£EVDRVi:L 
-Ci£:>S/<Cfl;jEEJi2. 4V (=1. 9V+0. 5V) T'fc5„ 

r(^^^i-&«3#R^jEEm^^SlOlrai^If^(l,•B;^!sm/^Vcc^^^ 3. 2v<Vcc<4. 2v 

I^jEEWJUIElblHl^i 0 1 i{c:J;'9^jEfl;aii o i 4 mm ^ ix ^ . rtttci 

[ 0 0 9 2 ] 

OS 19. lOlcDtbf^ti. ^9-T:/:/14Sr:rrLT'J*}S^75Mt-5ri:(Ci'9 

$ 5 fl-JI«a^ 1 5cDm;'3;6^> («?&«£) Vc c WTO^-^tcfi r^/Ej 30 

[ 0 0 9 3 ] 
[ 0 0 9 4 ] 

jJCfc. *m3(D^lt?]^li(c:#, SLEDIEftiieiOBtCJtUTt,. ^2«5mi6?F^ffi-CIftB^ 
[ 0 0 9 5 ] 

m 4 

^7tt, *:5IW{C1#5LED (^^l!l^^) I^Wl(HK®^4(0|ligJgffi©i|g|5«^!feSr^-t-|i] 40 
!§ HI T- -5 o 
[ 0 0 9 6 ] 

*^4ro^lig?f^^;6S±a!Lfcm3<Z)^JiS?^Mi:^/jiS;^fi. #feLED2 0-l. 2 0- 
4 (Dm^^Z^i^ mm L h <0 n Z t h . *feLED20-l. 20-4irfflK>:t 
9-TV>^10 2, ^JEIlI8Sl0 3Sr^»tT.#feLED20-l, 20-4 1C*fLT« 

JlM«ffiVc c S:2. 4Vtc|^jEL/cJ^tb«£E^SiJ<@{c^|&-r5J:9{^Lfcri:»cfeSo 
[ 0 0 9 7 ] 

WgS^lbSK 1 2 - 2 . 12-3. 1 2 - 5 ~ 1 2 - 9 IC i •? tta3ajEft#D V 2 . DV 
3.DV5~DV9;as#t^$;}x.5^ 5q 
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[ 0 0 9 8 ] 
[ 0 0 9 9 ] 
[0100] 

w, 5 mmmm 

[0101] 

*^m^K4 0tt, tc t x.i-£m^mmmmm\^x <o m^^^s lastc^-ri^tc, cpu 

4 1, f^iiiilfeS^^B4 2, m2iii^^s^yg«4 3, A;t;^«4 4. «'fB«^Sl54 5, 

i^Mft-§-tt^[Hij^4 6. is J:xj(±mi.itm 1 4 (Dmmmm<D\,^-mA><r)m^^^-t ^ 

L E D re » e 4 7 5r ^ L T V^ ^ „ 

^LT, ^lili«^«^^«4 2, m2lB^^^^tt4 3, A;^/S«4 4, *5j;t>'«««^ 
[0102] 20 

CPU4 1H, A;^j^e4 4{cj;SA;^x-^'{c:S-^<^«w»{tSiJffli. mSS^^-^Scio 

}t?)^i[i)^«^^B4 2, fS2m^m^'mm4 3(D^^mm. mmia^^t!^^^4 6<D 
mm mm. mxj^iz^ m — h- \z as^ c tc mm (mm) m^v" - 1? M.mmi^^^y' — ^ ^ 

roLEDIKft^K4 7 -^(Dmt^Umm 0 o 

[0103] 

m^BrnT^mmiz X <o ^ ttx ^ . 

m 1 m^^^mw 4 2 (Di&mizi-i, mmm^<iyi^9^hti.x. LEDiBif)^e4 7{c*r 

LTM?IJ{C^igg$tu^3<@K)SfeLED (06, li|7Cr>^?iJ-Cf4LED2 0- 7~2 0- 9 

) ;05iea^ttTV^^o 30 

1 m^^m^'^m 4 2 cpu4iw$fj^cDT, m^&^m^m. T^^^.y:^^=u—'^ 

^SiSlfe, A:ti^e4 4{cJ;«9A;'3^?ti,yb. fe-5VM4«{tL^t@^^mfS»-§-^;^>>-fe- 
V? ^ ;65 * ^ $ 5 , 
[0104] 

^2B^«^S«4 3f4. gl^^fi4 0(D-!^^*^g15i:L-Ci^ffib, ?SfB*^^aiCi9 

M2|ii^«^^B4 soffit fCfi, RSg^fflirLT, LEDI^Sil^e4 7{C*fUTM?lJ{:iS? 

m.. #<^3feWLED (|gl6, lil7(^)^Jt?f4LED20-l~20-3, 
5VM4 2 0-4~2 0-6) iiSEfi^iXTV^So 

l|2ii(|fe*^ggB4 3{C{4, CPU4 1«DflJiBl<DT, ^S'J-^0^^>SS*:^$iX, If 40 

m^i^ftSFJc, LED^ibgB4 7}Cj;i3 3feOLEDro5lD<^lfex fc-5VM4V>-fti,d^ 
2fe. feSVM4^fe<DLEDjJS;^«-fc5l^M4-^«$*l,-5. 
[0105] 

A;^jSfi4 4t4, y^'^7-:y^-^^^\^^ ia«^{c(4, MMfflirU-C, LEDig 

»I^S4 7{C*rL-CM?lJlCggg$ixfc#, i^, #ro3fe(Z)LED (06, E7<D^jT'f4L 
ED20-l~20-3, fc5VM4 2 0 -4 — 20-6) ;iSEB^tt-CV^-5o 
A;'3Sfi4 4(Cf4, CPU4 1<^$iJISJ<OT, «ag;*->'^»Cf4, LEDrel^)Sg«4 7^CJ;^} 
3feWLEDO5*><01fe, fe5^^l4^^•f'^^^0»2fe, fcSVtt:^feJC<t?)Hg5q$tt-5„ 
[0106] 

«ft«^aJ4 5f4, LED^i(l^B4 7{::*rLTMyiJlC^l^$ttfc#, iiSb, W03fe<DL 50 
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ED (06, l2l7ro^JX?{±LED20-l~20-3. *>SVMi20-4~20-6) 
iag $ T I/-* 5 „ 

*fS^^SU4 5tt, ^lft^tCLED^I()^e4 7fCj;i3 3feroLED(05*,(Dlfe, fcS 

^i^^-f tv*^ 2 fe. $) 5 v^tt:fefeo L E D lis 5 i/Mi-feSS 5 » 

[0107] 

l^«ft-§-*^[iISS4 6{i, fci:x.tfMIDI^(^^j!iIC(CJ;(?«^$tb. CPU4 1(7? 

fiJt^^T, fci:x.^i^^gct(If^^cffl^^^)|^Si^t■§-sYNcsrLEDig^(J3^e4 7{c#t^-r5 

o 

[ 0 1 0 8 J 

fjii^. *^^Se4 0««M(cfi, ±a?Lfcmi~^4o^lit?g^(0»^<tl^-^(c, 10 

[0109] 

r » J; 5 T'i^^^r^i-S^^SB 4 0 (c*5V>T, ^ 1 B ^ ^ ^ 4 2 , ^2®^^7j^^ 
fi4 3, «ffi^^gl54 5 *Sgae^tt-CV^5migB{4<>;A;'3SS4 4;0SiBS$tvTVN^^2 
SB^a i: ioT, ^<^^^i2oJlf<9t^^^5ftStLfct*^ffiT'^ffl#{c^^$^^2, 

o 

[Olio] 

=f- i)^ :^ > ^ fhx ^ b ^ \t. . m 1 w^^Tfi'^m. A 2 ^ ^< y ^ =7 V \z ^ V) mm ^ ^ < 

, CPU4 1{Cj;i9LED]^»)^«4 7{C*fLTefeLED*Kib-t-5^fcW«^ (»^ 20 
^tVtCiiQ, LED|gt*)^e4 7tCj;!9efeLED:iS^lb$tl-C: Ml 4 2 

e fe {c 0^ < fis § ti. -5 o 

^i:xtfA;^il«44Sr«SI:feLED(Cj;»)RSiq-r-5J;5J-. CPU4 1{C 
J: 19 L E DiPHj^a 4 7 IC^Sf LTiftfe L E D ^ieibi-S :fcJi>C5«?jfE inm) Wf&7'-'?t^ 

« ^ $ s „ 

-tt{Cj;i9. LEDie«jgS4 7{Cj;'3iitfeLED;4SiK»j$;^T. A;^^«4 4;jSiS^fe(C 
[ 0 1 1 1 1 

4 . i X. « m as ^ >- T' m 1 §15 {4 i: m 2 ^ <!: tff » * tt ffi T' , mmt^^h t ^ 30 
*jt«^gB4 5^||2H^«^3^«4 3^, :ti:x.tf*feLED(CJ;t9^^Tfc?)VMi-^j^ 
$-er5'<<. CPU4 1{Cj;i9LEDiPij|^tt4 7fC*f b TsS^L ED^I^ft-^S^feO 

S-a-JCfl, SSt))f^?g:^^^7='— ^;45CPU4 1{;1J;I9LED |g lb ^fi4 7 m tl ^ H . 

l^»ft-§-m*&lHj^4 6d^^lll^m-^SYNC>!)SLED^ii)Se4 7{c:#t^$tb5J: 

5 tc ^» $ 5 , 

mtCiO. LEDig»b^S4 7{Cj:l5gS%feLEDdS^l(j$tT,T, *ft«^gi54 5-^^2 
iii^«*^e4 3/iSg^fetC^*rfc5VMi^SS^^^tu5o 
[0112] 

tA±0#»fpl^lC*3»tSLEDlKI(l^e4 7Wlijf^»i, mi~m4Wmg?f^^iC4ol,NXUi 40 

m Lit i. 0 iz. M±<om:^\^mEEv f ^i$oLED(?3;*y — i^^f^ ^ titzi^^mZib^ =^ 
^-^^^1 4{c:^^LfcSip«JEv r e f irT^iSipJw, miSmffiVc c <^MSrPSL 

X mmm!i.v D R V t i^x tat) ^ iv?> a 

LEr)^mmizmWii.xh. ^{cmm^i^^m&-t ?>mvtms.i^iiiti ^ti?>o 

rrr-Ji, LED«i(j^a4 7oi¥^?i*!if^fcoi,>Tf4«s&-r5„ 

[0113] 

5ft<£mffiSrtil;^i-5 Z , ^ <0 fii ± ^ m tt . L t> , m ;^ « ^fe ® (S « ^ 13 50 
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[0114] 

^LT, |g J; tu . mm 51 3t ^ © »S ^ <@ * tc P S L T t . * :^c. igtli«iE;4S 
^ t f)iX^ ^ 3S3t?a^ro|fi)±Srlim. b*>t>. m;^a5fe©{B®Srll5ri:;asT'#2)fiJ^;a5 
[ EI ffi CD fSS ^ tft 0^ ] 10 

[mi] 2|c^iq(c#5LED mW)m¥s,<Dm 1 (Dmmmm<Dm:^m^^^-rm 

[1121 **;te?^ffi(c#^m»SIEtbliIS§(D«^tg^JSr^-r[i]SSIIlT-fe5o 

[03] ^^mMMMicm ^ ^J±mM. — r . «ijSIEii)[H]8&(D;^ffimjEttS;'3g|5. *5 

[1141 ^^KtCfilSLED (3l3tm^) lg ib lil B& <0 ^ 2 (D 1^ JS ?^ ffi S gp fli fife ^ i- HI 

SS II T' fe 5 „ 

[1151 2, L E D Ktt HI 8g » ^ 3 <d HJS?}^ ^ cd fife Sr ^ -ril 

[1161 ^ 2 ro|llg?i^«Hc«S#|^/I^J!R(7)fl}fifeiS J;tJ?«|tg<SriJi?gi-5fc:J6roll-e*i>5. 20 
[1171 Jfc^e^ {C# 5 L E D (3§^^iF) IB»[HI8§©|| 4 comfe?^ffiW®gpfl|^S:^-riiI 

8S H T' ^ „ 

[1181 *|g?g{C'^. ^LED (,^%m^) IE»lElg§^Sffibfc^«^e ««fife^!i 
S:;T^i->^n s/:J'ljt?fe5, 
[ « 1 

10, 10A~10C--LED (^3t^^-)^lt)lHlS&. ll■••->yT/^^^°^^'^^^#|[Hl^g 
(S/P) . 1 2-1-1 2-n--fl;»S^^|HlS& (CSC) , 1 3-1-1 3-n-fl;»ft 
Pllj|il8S(CDRV). 13 1"NMOSh7>'i?;^^', 13 2— -fev;^lgfel^^, 13 

14--317 — T>':7°(EAMP), 15---#ffi«j!l(BST), 151---tti|55§i. 152 30 
•BS^, 153--:7°!;K7'r-'^. 154-PMOSh7>'v^;^;?. 155. 156 - N 
MOSh7>i^;^^'. 16->rv^<-^, 17"2A;^T>'Ky-h. 18-B2(^:ii7 

— r>-y^ \ ^ •■■ :^ ^ y . ioi-#^/ifl;aSx 102-^^ — rv7°. i03- 

l^iI«aS(DFS), 10 11-|^/E«aS|gKIi]g§, 1012---a^!I>!;/u — [ilSSIgtfjiHiSg 
, 1013-#iE«aiKi)j[H]8S, 10 14-i^JEE«aR(DPS), 10 15--mM;^/W — 
BBS (PTR) , 1016"#iE«j!S (BST) , 20-1 — 20-n-- LED, 30" 

mmnmrn^ (psv) , 40 •••^^^b, 4i-cpu, 42---iiiBi^*^^e, 43 

2 ili^^,T^^«, 4 4-A;^)^«, 4 5 -^ft^^gU, 4 6 - |^«ft-§-#tj^[HI{^, 4 
7 •■• L E D lElbggo 
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